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(54) PEPTIDE COMPOUND 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a peptide compound having affinity for thrombopoietin 
receptor and useful as an active ingredient for medicines for preventing and treating diseases 
caused by abnormality of hematopoietic process due to megakaryocyte, e.g. diseases 
accompanied by thrombocytopenia. 

SOLUTION: This peptide is specified by the amino acid sequence H-Leu- GlnGly-Cys-Thr- 
Leu-Arg Ala-Trp-Arg Ala-Gly-Met-Cys-OH and has affinity for a peptide having a cyclic 
structure in which two cysteine residues contained in the amino acid sequence are bonded by 
disulfide and for a thrombopoietin receptor. 
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-Leu-Arg-Ala-Trp-Arg-Ala-Gly-Met-Cys-OH izi:'0<t^1& 
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im^^ 11 T ^ y : H-Leu-Cln-Gly-Cys-Thr 

-Leu-Arg-Ala-Trp-Arg-Ala-Gly-Met-Cys-OH \CX*> 

Ko 

im^^ 5 1 f»5^t^ 1 U 4 cov^TtT.;e^> 1 3g{c:fB^ 

[ll^^6 ] 1 ;^c^:v^ L 5 (DV^-fn;^^^ l ^tcfa^ 

(O^-f^ K^ =3— Kt*S ^ y ^ i?' Ko 

[fi^^7] DNA "Cfo-5lt^3l6(C|E^(OJKy:5?^U 
:^^Ko 

^tf li^:^ 1 ^jrv > U 5 cdv^T^xj6> 1 m^Um(D^^^ K 

0 1 fS^3Il/cCV^U5(^^^•r^^;5>13l^-le 

[ti^Jl 1 1 ] ^a^^-efeS^-^:^^^ Ki: thicm 

mm. 

lo 0 0 1] 
[0002] 

st(Dm^^m\^x$i\>. ^<Di»in^m^ct>tcox-m(D 



^ (deSauvage et al. , Nature, Vol. 

369, pp.533-538)o hr2i^:^^3L^-^^332 m<OT ^ 

y^/6>e>?'^^^D-<:/^Ki^-r h;?7>r v-e*>t). c-mpi 

<0]}^l^Vt X^X^m MPL {O^^-T^ C i: 
J: o T g^^^^l^^sa?!)^ b mM^mf^^(omM t 
1^^mm[rr^tth\^. jk/hlgjg^^itJljn^i^S (Kaus 

hansky et al. , Nature, Vol. 369, 568-571) « 
[0 0 0 31 

'^mmt\^xmmx^^:Lttmn^^x\^^^o 

(EPO, 165T^/@J) ^^7^/^^L./cl4r^y^;e)>e> 

V X2 >^/J^2K3l^>'^;^oV^TI^^O^^^i/J^V^ (Science, 
273. 458-463, 1996) o 

(0 0 0 41 ^oT. :^mm(0^m\'X. ha>'7)?7K:n^ 

^m-r^it^^^^^^^t x^x^t^mm^m^-r^ r 
m^mm ^j: mm ^mm-r ^ztjb-:^mm (owmx^ § « 

[0 0 0 5] 

[00061 ■r>te*?*>:*:^l^fi, T ^ y g^gEi^iJ : H-Leu 
-Gln-Gly-Cys-Thr-Leu-Arg-Ala-Trp-Arg-Ala-Gly-Met-C 
ys-OH t::J:?)4^^$tLS-^>^^K. X^i^r ^ y ^K>?ij 
tt»JC-&^ttS2®Ov'>^7^^ va^d^v^^yu^^f KSfe-g> 
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mmc^^ ^•C 1 ^ U < 2 &L±<OT ^ J mmWiZ. J; -5 ® 

[0 0 0 7] >^mm<D^mmm\c^tir£^ ±ft(D^^:f 

[0 0 0 8] 

[|gP>^(?5^JS<DJ^Ii] :*:^^cO'<-7'^Ft*. H-Leu-Gln- 
Gly-Cys-Thr-Leu-Arg-Ala-Trp-Arg-Ala-Gly-Met-Cys-OH 

[0 0 0 9] _biBT^/^ga^j(i) xm^^fy^^^^m 



[0010] :ir#:6^JtCti. :^^m(0^-:^^ V<0 h a 
jK3i^^^U-fe:/^$r— ffi^^4^^:oV^T^^. BaF/mpl j^l^ii 

V3K3iKJi'^VU-fe:/;5^ — (Isabelle Vigonb. Proc. 
Natl. Acad. USA, Vol. 89. pp. 5640-5644) (D-t^X 

c^r^:y®g^S (1-635) ^=^- Ki-^a^-^^^^tcig 

j^lS. ^XJ^. de Sauvagef^co:^^ (de Sauvage^j. Na 
ture, 369, 533, 1994) (DBaF/mpl ^(O 

mmmm^ Y)>^^j>^^^^^>'(D^^ii,:fyxm^^fh\i 

[0011] ^W^<D^':f^ Ktctt. _hfBO#-<:/^ K 

mi)^^^\^x\^^xh^<. ^^u<fi. 2<@jejL±(oi£s 

w —m^mffi\^. ±M<D^-^^V(D^^mz i-io 
mn.^. ni^\.<yx 5—7 m^m^\.<\^em<DL- 
^nt\.xm^\^fi^<D\%. mn^^ 

[0 0 12] :*:^e^o_hl2-<:r^KfiMIII?i^li-e&o-C 

I2C0 J; 9 ^^m(Dmm<D-<':/^ v^^-^-r^mm^m^^ 

[0013] :4s:^5go-<>^^ -<>^^ K-g'^ldil^ 

#^7fc^-li ri$^w^>^Kx¥-Sfili:^2?ffiJ (1992^. 
^#^^^11:) ; ^^-i^^v-y^^-^* r-4::7^>$rxr K • 
>^iy>fsi (1976 ^. John Wiley &; Sons, N.Y.) ; ^5:0? 
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v'>'-feV;^j (1969 ^, W.H. Freeman and Co. . San Fr 
[0 0 14] 3|s:^igo-^>^^ Kr*. il«C0jt^^ 

[0 0 15] ^T. :^^m(D-<':f^ 

•f. ^^co:^ife Ili^^^, Vol. 11, No. 13, p 

p. 1759-1764) •Cf^jKUfclt>^O^^V^tt^^J:V^^^ rfl|g<0 

:7r-i^^>'^^-<::7'^K^^:^^y— . -^^J^. Thep 
SKAN Phagemid Display System (MOLECULAR BIOLOGISCH 

ETECHNOLOGiE^tai) /<^^^^Abrfflv^rt>J:v\ 

[0 0 16] hul^:^^^aL^>'U±':f^—\zM\^Xm^ 

Smith f><7):^& (G. P. Smith Methods in Enzymol 
ogy. Volume 217, pp. 228-257) -Ctr^.^^ J: V\ 
■b, t h • ht2>'j}?;}f3i^>'ix-fe:?^^ — (h-MPL: Isabel 
le Vigonb, Proc. Natl. Acad. USA, Vol. 89, pp.564 
0-5644) O^T^y^^^ (1-491) ^ K-TSat^K^^ • 

[0017] J: Pi^ldlft^i-s <h . ^-r. h * ho 

•:^df-\:im^^^n^m=f-t(o^^^\z.m^\^x\^^:^t^ 

->;^v^A^Urt hIgG <0?c^f^fS:H'^^^^:Lti)^X 
0#*lC. hDi^2i<2K^^:^U-fe>^i5^— 60 cDNA BE 

fla^KTi-fv- (T^y^^gl-491)$:=i— K-rSDNA ^ 
^#i"So w<D^, PCR (Polymerase Chain Reaction) 

[0 0 1 8] 0iJx.f^. ho>';}?7}fj3i^>'U't^^ — tit 

e>tl/Tl^SO"C (Nassis Methia Blood, Vol.82, N 

o. 5, pp. 1395-1401, 1993) . h o X;}?3}^^^>' U-ir >^ 



V>TPCR ::.t\CXoX hX2^^7^^aL^l^Uir^^ 

So 'eai;tJ^t: MgG Fc^«Srmn-rsm^{cti. 

C^m(Dmy^m^—SC'r^Xo\Z. t MgG Fc««eT^ 
Kt*SDNA <?:>TV^-t>';^DNA $rMPL mi^^ 
^ ^ Scot >'>^ ^ — (wiE^#;ds— 

[0 0 19] :i(0^lCLT#f?ttfc hn^jJ^/K^n^^'U 
ir>^^-cDNA. ^J;tt^fc: MgG ^^^mhm^X^fLY'^^^ 

W^#^CjoV^r TMPL-IgG J ^B{&iB-rs#^;ft5$>^) ^ 

K^SDNA ^^^W^\^. — IC^CDDNA ^ 

^:Lhfi^x^^. ^—(r:>mm\^. ^na ^rlb^;^ 

m<r>^'^'^xx^—^—^^\^x\^^-:f'7 7.%. Y^umc 
^m^^^hfy^x^^. 

[0 0 2 0] — cfc UTti. 

r>'^-r/v;^(SV40)S3l€7'i2^— ^ h7J:ifo»> 

^/w;^(CMv) S3l5>^t3^— , TT^'y '^^-f/i^^^m^:^ 
;^5:Kfi. sv4omJ^P8^;^.(ori) yjxif-^)^-^—^^;^ 

;^0ri /.Cif^*UTV>Sw,b:6>^^UV\ 

5: KirUTJi. pcDNAI/Amp (Invitrogen^t 

i^) , pCDM8 (Invitrogen ^tM) , pCR3 (Invitrogenth 
m fiiE^mi^:Lht^X^^. 

[002 1] ±iBomm;t-<i5^ b< 

S-7 , t hJl^i.^^^^J^J^!a293 /.e<iftC^Ab. ^NA ^If 

y\<o'mB.=i-mmx^^^-^^<^^^ ^?*u<{*±i2<dmp 

L-IgG Sr^^^4^. $f*U<Jli^^±^^tC^m^-^S 

Igm^J^w^'^S. ^tf*U<f^L-lgG W^^^y^^^m. 

tLf3'7J>^i7xi^ v^^y-y ^-fi-l^^Wi^^X^m^m^-^ 
SC t;d5«rtg-^$>5„ MPL-IgG Protein G 

^ytf^ProteinA ^a^Ufc^Sf*:. -0?iJ^t^iTrap Protei 
nG (^'r/w-^i^r^hSi) >'d^^Srffiv^}^c;(77A:5^a■^ h 

[0 0 2 2] S^UfcMPL-IgG fj: m^^X^^ 
fix 'P^X.JJ G. P. Smith6<0;^i£fe (G. P. Smith Me 
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thods in Enzymology, Vol.217, pp. 228-257) (CjloT 
y — Sr*^>r D ^ ^ 5p>K ai/HC® ;t uytMPL-igG 

<i:{cj:oTMPL-igG {c^ms^jlcj^-a^r 
1 0 0 2 3 1 r brcJ^^±^:e»- 

L-IgG t^i/^^'a'^^-r:7T-i^^2l«S-t-5wi:;65-C^ 

So 

[0 0 2 4] _tl2:^i*-c#^tvfc7^ h^i^-f >^ y 
MPL-igG {c^^-r-5^tfe14o*>5:7r":^^^BJcpgM 

— >';65^?!IxJ^MPL-igG tzL^-a^-r^J^^Spei^t^, cio:7r — 

i:;55-e#6o -^ilxf^f. HRP/Anti-M13 conjugate (:7r/i^ 

-o-<:r ^ K ^ = — K L r V ^ 5 :7 r — :^ iJ^ n — ^# 5 :i 

[0025] rcOj:5J- LTMPL-IgG --COi^-^;65^^-C 
#fc:7 7-— n— >';iii^ ss Phage DNA Spin Kit (BI 

0 101 ^m> m^m\^^xm%n^tifc^ r—i^^M(D—:^ 

HDNA ^^#-t?#§o ««I;trfMPL-IgG JC^g-^-rSr 

(Sanger, F. P>. Proc. Natl. Acad- Sci. USA, 74.546 
3. 1977) (CioT^^iJ^ADNA ^«^St;t-t-5r <h:&5 

[0 0 2 6] /^:}o, :*:|^^§^wf^^$^^TV^5>'T- 

mtj:-^mfj:t^iiFn^m^Km^xhr) . mx.ti. Mani 

atis^O^@^S (T. Maniatis Molecular cloning A 
Laboratory Manual, Cold Spring Harbor Laboratory, 

1989) tc|em$*^Tv^5o ^m-r^mm. ^mn±x 

mm(Dm&>^m^^^:^t^^x\^. mm^. m^^xm^^ 

"e#$o :^mm(o-<':f'^h*^±m^t^^m\c^'^x9m 

i-s;^&^-ov^r^i. ±m(o-m^j:mm\:imx.x. * 
mmm(ommM\cMc»^7^>omm\cwim^rLX\^^^iiK 



10 0 2 7} ±^(DT^ymmn(i) lCj:9#^$tb5 

?g«^^^«i!3au. iiflcd^bjte^DNA ^(HUR-r-s^^Jc 
V ^j^m<DmMxm.m^m\^xiy^\^\ ^^ic, ^yx. 

$Mkfc4#^W^mi5fe (Kramer. W. and Frits. H.J,. 
Methods in Enzymology, 154, 350. 1987). rpCRU 
I^-^^^T/WJ (1991^. HJB tUM^) 11155 -160 M 

{cl^«$ttrv^-5 y hPCR rnj^g^it 

f»J Vol.8, N0.9J (1990 ^. ^±^t) ^63-67^1^12^ 
[00 2 8] J: Siitikiii 

m<ommM^x:h^o 

[002 9] :^mm<Dmmt i.xn^ ±fBto#-<>^^ k 

&.±(Dmmmwim!m^m\f^x±m-<y'^ ixn2m 

^y.±^m^^^ti.x^ts^mmf^^^mmi.. ±m<D 

m^ti^m.(Dmmx^^xi>x\^\ ±m<DmmmfSc.^<o 
^Q^^^j:^(D^^^^(Dm. ^m. ^m. ^ 
[ 0 0 3 0 1 0iix.j^> »m[^^^mmk^m^ u < n^^^g 

mx;h^o *S&^S5^^y^y-A/jriftci^AL.fcEMim 
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[0 0 3 1] 

fUSE5 :7r-'i^ (=iu:^\fr±^ G. p. Smith»S;6^^ 

p. Smith h(D:^^ (G. P. Smith Science, Vol 2 
49, pp. 386-390, 1990) \Z^^\i^X'7 r^'i^'^ly^ 

[0 0 3 2] 30 Mg OOfUSE 5 DNA$: Sfil (1 

20 units. Mm^nM) 'r^5o'K:x*mimmRft^\^rzo ^ 
mm7K\^mm\^fc^. m&mm\^ sm (so units . m 

xit2t^/UJ^^mRXf^^^^>/l^J^t^m\^. DNA 
[0 0 3 3] m2 : "yl^^J^^l^^—Vmk (DmU 

5 ug <D^' Mff^\f:^^:yi\y^^':^'7 4 5'-actcggcc 

GACGGGGC-3' hq(D 5' -TTCGGCCCCAGCGGCCCC-3' t 

t OT^V^, 1 /ig CO^M-a-^NA 5' -ACT 
CGGCCGACGGGGCT (NNK) i5GGGGCCGCTGGGGCCGAA-3' V 
PGR j£tCj:»9DNA ^^^X^fZo PGR tCJiTaq DNA 
7— (Promega ^h$!0 Sr^l/\ ^ftcD^J^;/^ 5/ >^ r — 
^^ffiL3to l1^^^5^/^^ 95 2.S^f^^ SO't'C 4 

U\ :ir^{C72t:T*5 ^^^Oj^Ufco COPCR Mi^^^iJ' 
/Wtt^^ii:. ^hflitmh ^ Bgll (2500 units > 

Mm^^nm) ^m\^^x37x:xi9mmmtmi.fco 

DYNA beads M-280 (DYNAL It^K) ^fflV>-C^#<?5:^o h 
='-/WC^V^tf::*-^>'{bDNA :7 7i/p« V h^l^^U. ^ 

ttiUfc^. DNA ^-r y:7^oy>y-/l.tt;^$^dhfco 

:fcDNA Srj«M7KJ-^«Ur7>i$^A>f hDNA U 

[0 0 3 41 ««J3 : >^r — i^-<iJ^t5^— DNA f^l^^J^^ 

^1 ■C^fe7.45/zg c^Sfim^SES DNA tm2X'mz. 
0.2 Mg <?57 V<5^A^>'1^— hDNA 22.5 unitsO 

T4 DNA ligase (PromegathSSj) ^ffiV^rlO*t:. 6 ^^Of 
SILybo ^coSJc£:f0etCO.2 Mg O^^'iJ^A-f hDN 
A i:22. 5 unitsT4 DNA ligase<i: ^;!nix. $^lC10nc-Cl 
4^|H]SJE£:$^;to ^JS:?«S:7 3:y — /p/^^ n a7j>/UA 
ttW:RU^^nn7^:/UAaWUfc^. DNA ^^^5^/— /U^ 
^^ii-fco WbtL^cDNA ^i«li7KtC^»Ufe^. ^ysjf 



[0 0 3 5] ^J4 : :7r-'V^7>^yA^^^^ f^Sl 

^ h^3Ku-i^3>'^5fe^ffll^fco miR<^«A$§@ GENE- 
PULSER (Bio-Rad itM) <^r^V^. mH(DZf^ h=^—MC 
^^^oT. 0.2 cm=¥^^:y h^fflV>T 25 microfarad, 25 

oov, 400 ohm-c^'?/u;^^R3*D-r5 r i: {;i<t: > M 

C1061 W (=inVl^r:*C^ G. P. Smithmm:d>i^A^^ 
mx^^) tC0il3-C#fcDNA $r#AUT^^:/y y-S: 
f^S!iU:fco ^>VP:^SrBJ*Dbfc^?«^jt-^3e)Mco.2 lig/ml 
(7)7^ h^i^H'^ y >- (^3fe^^tt©) ^^tf 2.0 ml <^ 
SOCm^^Mx.. 37t:-C 60 5^F^^*UfCo roj^^fg? 
SrlO?^Ste»l^i:tC37*ClC^iaUfcNZY ^itfe (200 ml) 

[0 0 3 61 20Mg/ml7' h^i^-Yi^ y ^^i:50M g/mlO>^ 

::^u—h\c±m(D^m^^m zooni ^^t. 37^-^^ 
<D:7r— i^i^^i^Ji*^ 1x10^ ia<Di5^o— >'<^^tp^:^t 
^J-zi^tt^. CsCl^i^^6^^l/>>5;^^T*ii5^J[cO>^T — 

tZo Mi^ma^. ±mm K91Kan ^<OJ^^|0etc:7r--i^ 

^l^g^^a^^jKy^^uv-i/y 3— /i^tfc^. csciM^^ii^^r^ 
v^^;^^£T*^^^S^^±il|gy T--i^y-r :;^y V — $rli# U 

[0 0 3 71 5 : y r — i^<0^ ^ ^ -(DWl^m 

*?eTU/ml -e^fflU/Co ::/^miiK91 Kan $5fc<7) 3 n 
5 ml 0100 Mg/ml;?7-t-^>rv'>' (fP^j^^^tSSD 
tfNZY 35:flLBi^^-T?— efeig^U/c^. r (Dit^l^ 0. 2ml 
^ 20 ml<D100^g/ml;«7:^-^-r i^Z/^^tfTerrific brot 
h^^V^X37t:-CifS^3^r^J^#LfCo rO:^J^||20/il 
i::7T— 20 A£l ::/j^-C|g-^b. ^ 

ia-e I05^r^;^@bfco :icoiS-a'i^(;io.2 Mg/mi-7"h^ 
i^^^D ly^^t^ 1. 96 ml NZYXfiLBJ^i<fe<£r;&n;tr 37 

100 /il Sr 40 fi g/mly^ h 9-^4 ^ V :yt 100 p.g/ml:iJ 

{zi=iu=i-'±ctLf^<Dyr—i^<D^-fd^—^ 1X10^ 
TU/ml <!:U3to 

[0 0 3 81 «?ii6 : t hMPL m^y'^^^ V(Dmm 

^-fv >^y-i5^^^-r^y ^-^iCjltg, HPL 

aWOi/t*!>fC^ PGR mcX^ fc hJ!&J^cDNA(CLONTECH %h 
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m) A^h^ hMPL cDNAO— |f|5^1l#bfCo ^cfiSx MPL cD 

KVC0±JiEOBa?!iri X73551 ^ UT-^tL-€tbGenBank \Z 

10 0 3 9] PGR (Dtlisb<Dy'^4'^-'t UTfi. MPL (D 
h*:y<DA ;6^?>|^;tT331 J£^;&>^350 IS^eC^iB^J 
l-^^V^^c-fe 5' -GTGCGTCTCTTCTTTCCGCT 

-3* t 1888 1907 ]^K^iJtC^<5V ^fcT >'^ir :^ 

5' -TCM(KXn'GCTGCCAATAGC--3' ^^ffiV^ 
fCp PCRfi TaKaRa EX Taq (^fSi^th®) ^m#(DSJC£; 

i^^r:^c— ;;^y/wm^Mci&(CftUfc^. SUPREC-Ol 

[0 0 4 0] Rediprime DNA labelling systein( 

-YA^tSSO ±iE<DPCR Mi^^^ft<^^n h n 

— /HCt^ioT [a-^^P] dCTP'T?^-<>^VUT^ct— b 
^(O-^xi-^-f^^Xi^X^ Human Fetal Liver 5' -STR 
ETCH cDNA library (CLONTECH %m ^^^^^^(Ozfn Y 

t ^mh^ J: !9 JiMcO60j^g^Ji<;D^*s!ci: ^^^^^ 

[00 4 1] o#*{C. PCR 19 t hMPL U^^^m 

cDNA <l;d>e>491 OT ^ y g&gS^J) Ki" ^DN 

A Sr^^b/Co PCR <?Dfcie>0^<t UTf^±IST-^§^tL 

±m2st)^ b i2i&s<^ga^ij{c^^u ^fc^r >'>^ ^ 5' 

-CTAAGGCAGGCACACAG-3' ^ 485-491 # @ CD T ^ / ^SB^J 

tc^^Jv^^cT >'^-t :/;^:/^ -^—5' -ggtgacccaggcggt 
CTCGGTGGC-3' ir^^V^:fco CK^I^. MPL mm^m^i^>' 
^<^W(OC ^«8^«dSfc MgG Fct^JigT^6^5{-Bs 

[0 0 4 2] fc MgG FcMJSt cDNA tM. D. Benn 

ett b<^):S:Sfe (B. D. Bennett J. B. C, Vol 266, p 
p. 23060-23067. 1991) $r##tc:UT. ir^^^^^-f-^ 
— 5* -CGCGGTCACCGACAAAACTCA-3* t T V'^-fe: >^>^ ^ 
5' -GCACTCATTTACCCGGAGACAGGGAGA-3* <J: ^^V^T t 

hJ!$liat?5 QUICK-CLONE cDNA (CLONTECH %hSD tr^^^lSf^ 

urpcR &tc:<t 9^#Ufco rtDi: 9JcuT#ibit:/hPC 

R i^i^$rJ!^T(C52^-<axmtCtJ^oT pCR3 (Invitrogen 

tfcfii) (c^AL. MPL m^m(Dfm:K.-<^ ^—%:m$ik\^ 
[0 0 4 3] PCR -e#ibnfcMPL m^^mi^cdmt t h 

IgGFc li^cDNAirSr. EUKARYOTIC TA CLONING KIT (Inv 
itrogen ^M) ^^V^T. ^f+<^>^n /HdtlfeoT 

^tt^HSJJiilC pCR3 PtfL^J5a^m-<i5^i?'-(C^AUfc 
:^J©]^T0P10 tcj^S^ifeUfc. #e).nfcJ^K^^#: 

%^«rtg?^^IEuv^:j^^^tc}fA$^^fc^^iltJ^. 



tC^feV^:/^;^^ K^PSib. ■^tl.^ttMPL(B)-pCR3 RrJ 
IgG Fc(B)-pCR3i:#^ Ufco 

[0044] m 200 /xg OMPL(B)-pCR3 ^0.64 unitscO 
BstEII (M^^nm t200 units(/?ScaI( ^ifgit^) 

tCo MPL cDNA^^^^tfj^ 3085 bp(ODNA t^^T-^^tf^ 

19 m ^/\^7fi>^'^m^UoXDm ^mmi^ 

fto ^fc. )S«^20/zg c^IgG Fc(B)-pCR3^40 units<7>BstE 
II ( MWm^) RmO unitsOScaK ^^Sit^l:^) X 

xm.v>mit\.xT:ift2^:^mn»m\znvfz. igCFc 

^^cDNA$r^tf5i«^4150bp(DDNA Wr}i^^t^^/l^Wr^^^ 

[ 0 O 4 5 ] MPL cmAm^^^t^^ 3085 bpt^DNA »f>i- 

(^^ 30 ng) irIgG Fc^:^cDNA^^t?)^4150bp(DDNA Wr 
}ii m 20 ng) <i:^ 4.6 unit (DT4 Mk^^^—:^ (M 

XLI-Blue ^ (Stratagene^tM) JC^Abfco # 

h^tcmmm»{^(oo-h. lsm'sitg/^iEUv>:^rRi(c»A 

r<Dt^;ei^b. ^ife{;it^feoT>^^>^^ K^l^i!iU. MPL-Ig 
G Fc(B)/pCR3i:^^ b)^Co 
[ 0 0 4 6 ] 0»J 7 : t MgG Fc^i^m^^ hMPL ^ ^^^^ 
i5^W(MPL-IgG) t hJ3^i^293 J|«J5ScO# 

^ 6 -e#;rcMPL-IgG Fc(B)/pCR3^^V>r. ^.U^ hn^Jf 

mm^^m. pp. 501-503, 1996] \zx^293 mm^mw 
m^\^tc^ ?i^®^m^n;fc293 jtota^io% FCS dme 

M ^^-Cl^ 2 0 UAc^. 0. 4 mg/ml v^in^x v- 

(LIFE TECHNOLOGIES ^iM> ^^tf 10% FCS DME 

M xm2mrmm\^xmsm»i^^mc. z<om«m»: 

MJK— r (^— y • -7>'/N-Y Ath®!) 

Sr^tf DMEM ^^<h3SlfebTJ^#^|^J^UfCo 1 ilPal 

ufco '^hintLi^m^^m.'t-\^x^m±.m^M^\^tz. 

VacuCap (Gelman Sciences ^M) ^^^V^TJtiii b 
fco HiTrap Protein G (37 r/^-^i^T ^ijR) $^ffiV^T^ 
^^7 y h/WcOi^^_hft^^#<D:;^n h^— /HCtiE^oT 
h^^^'-r— MPL-IgG ^l&»b 

[004 71 ^8: MPL-IgG c^ELISA KX^^m 

100 III COPBS (-) ■^'-C1.2 /ig/inl(0^3e^-V:¥ttt Mg 

G Fc^4^i§^^(f^ (Jackson Immuno Research Laborato 
ries|±jK) $rfflV>. ^-f iJ' i?^— 

XB^m&s±MW,\^tLo 200 ill <0 PBS(-) -C^'aiyuS: 

aSr^U^fc^. 200 III <^PBS (-) q'tC^Wbfc 1% BSA 
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fCo OV^-e. 200 til (DO. 05% Tween20 ^^tS' PBS(-) 
t?^7a:/vSrifc^^bfcm. 100 Ail <?Dlt«MPL-IgG S^fRSr 

[0048] 200 At 1 00.05% Tween20 ^^tpPBS(-)-C 

MgG Fc^i^M^MIjCi^ (Jackson Immiino Research Labo 
ratoriesttSS) ^^^.X^Mt* 2 f^m^±^ :x:^e^3l^— 

hUfco 200 Ml <O0. 05% Tween20 ^^tS^PBSi-)^^ :r. 
/l^^i^i^bfc^. 100 Ml (^TMB ^f^CDAKO ^) 
:k,X^m.X5^m^:^^^^—h\^tl^ Itm fil (D IM 

ISA MgG (CHEMICON INTERNATIONAL thSi) 

•C 20-300 ng/ml 0«5ffl(c*>-5iE^aiSSr*M7't2 y h 

X^Xmm^m^m^^tZo ^^^^^ 450nm -C^MU. 
jg^^/^;^2i^j8^JC^LTMPL-IgG ^fc hIgG Fcmm^^M 

t\.xmmi.ito 

[0 0 4 9] 0119 : MPL-IgG f^^^ r—i^(0::^^ ]) 

(1) yT—i^(D:^^V—=-:y^ 

-^^c ^T2^y( ^^W'^'^:^Mz.?^s (-) -c^f^uyhioo 

Ml <7)MPL-IgG 10Mg^^XT4 $ 
^{C. 175 Ml ?^{-) /O. 1% 'QSK^^^mz±M'^'^ 
^^0\^WM\^X^ 4 *C-C<^«ScSbfco 200 Ml P 
BS(-)/0. 1% BSA/0. 05% Tween 20 X^ :i^/i^<D)&m^^^ 

bfco 100 Ml <ommyr—i^'7^':f'7')—m^^^:xL 
M^mxw^^ ^m.x3^m^:y^=^^—h\^fz.o 

i^^^m^^^^yVXm^^^^ 200 ill (D PBS(-)/0. 1% 
BSA/0. 05% Tween 20 X^ :r./V(D^m^^^fz.^ 100 u 
1 O 0. 1 M HCl-glycin (pH 2.2)/0. 1% BSA/0. 05% Twee 

T)2o^mm\.xm.WLXi^^mm\^f:Lo ^:^/i^p^<om^ 

[HlilXU. 18.75 til <0 IMTris ( pH 9. 1 ) ^MtlX^ 

[0 0 5 01 (2) l5liR:7r— e^ogiJ^ 

K91 Kan ^(D^^ =:~--<D 5 ml <?D100 Mg/ml;??^ 

v-^^^^'&tf LB ^Ife^-^^t P^^^^^V^T 37 

*t:-e— efe^# u:fco lOO Mg/mi^^-^-^i^^^Sr-g'tf 20 

mlCDTerrific brothif»-e. K91 Kan 0.2 ml ^37 

x^xmsmmmtommvtLo ^<^m. 55>F^^eaT*# 

©Uyto ±12*^(1) •eiHllRLfc:7r— i^i:^S<?5 K91Ka 
n mmm^m.^\.. MUX 10 5>F^Sc®UfCo 0.2 Mg 
/ mlT^ h ^l^-r y >'^^tP 40 ml(0 LB ^^(C^-g^fBC 
SrAtt. 37*t:t? 40 ^mm^l.-hL^. 40 mg/ml h ^ 
y V<Sr20Ml ;&nx.r lgfeU^<Jr pi^^bTto 

(3) 2mum^<Dm^\t. mm<o:^.^ ^)—=^>'S^x<DM 

iR:7r-t?S:it*iuyt7r-^:^(io^^ —lo^^ TU/ml) ^ 



ffiv^r. xm(i) ^T^(2) tc^t^oTfroyto ^<o^V^^ 

3'--Amm^T&^:Lt\Z^r)^ MPL-IgO Jg-^^T^-v^iJ^ 

ti— i^Sr««Lfco »#ib;fc:7r— i^(04»tcWLMPL-lgG 

[0 0 5 1] miO : MPL-IgG \Z^'B''^mi±<Dh^:7 T — 
i^^u— ;xoPSiRU?>^r— v^— 5fr:^DNA 111? 
^SiDrT'U— h-C#ib4xfc:*d©|S K91Kan <D=iu=l^J: 

:7r — - >-^t;?— :^^DNA (DmM ^^To 

#bnfc>^U— h<0=in^— :Sr40Mg/nil7^ b7l^-r^ y 
:^i:100 Mg/inl;«7^'^-<^>'>t^-&tf LB J^^-CSB^K 

n^xyr—i^^mMVfZo :^<oy7—i^^ MPL-igG{;i 

n^^mm(r>^^yr—i^^r3 — >t\^. TiacO ELISA 
mc^oX^COm'B'i^^M^L^ti^ ssPHAGE DNA Spin K 
it (BlOlOltti^) ^f^<D>^C2 yWCtigoT 

[0 0 5 21 ^?*lll : ELISA miCX^ MPL-IgGij$-^:7 r — 

-^^ ^nd^^ ^^^i^^U—V<0^z^Mz.?^ (-) X^ 
J^b^t^lOO Ml <^lMg OMPL-IgG XJ-it MgG (CHEM 
ICON INTERNATIONAL ^M) ^M^X^zr./V^A t:-CJ^ 

mm\^tL. mm^m^tz'^. 200 mi pbs(-)-i% b 
sa^^;!jp L.x^m.x i> ai/i-^ $ b \zm 2 mm^m ufco 

^^yiO-C^j^bfclOO Ml (?5>^r — v^^MPL-IgG 3^fit h 

igG ^m'^\^tL^)x^fh<D^ ^Mcjm^^ m.m.xm'zm 

mU±.-(>'^^^— V bfCo 200 Ml <^ 0.05% Tween20 
Sr^?>PBS(-)-C^:n/W$:i5t^L.fc^. H^t? ^ Ut-^/i-^ 

[ 0 0 5 3 1 200 M 1 <^0. 05% Tween20 1% BSA ^ 

-g'tfPBS<-)-e!^7:ii/U^?^i%bfc^. 100 Ml (^TMB 
(DAKOaji) ^%WK.XmM.X^h\ZS^fii^ 1^^=^^— 

hufeo 100 Ml (omn^so^ i^itmM^M) ^M^x 

Si^^f^lhU;to ^^^^^450 nm-Ciffl^U. MPl-IgG 

o^^^eSdSlgG 03t^a{c:it-<T:2fi^j^JL±i^VN:7T 

— t^l^^MPL-IgG ^^-^^r— t^^cr — U:fco 

J: ^{CUTMPL-IgG (C^-^f^^'r— i^id^l^^^ttfc, 

3|s:^iig<D-<:7^^ K^#*rs^r— :^toMPL-igG{c>tti-^ 

3R^t*srELisA mxm^\^fz.m^^mx\^7r^-ro ^^"r 

[0 0 5 41 ^12: MPL-IgG ^$-a':7r — n-^^COlt 

y7—i^<o^i^yM.\m W$,f>^hTmm^omMo:>^m. 
7T-i^-;*:«DNAi:+Bffi6«3/^::/^-r-^-5'-TGAATT 

TTCTGTATGGGG-3' ^f^SaU^cio Sequenase Version 2.0 
7-dea2a-dGTP DNA sequencing Kit (T-v -^thSi) 



-8- 



T ^ y ^IB^Jf^i Leu-Gln-Gly-Cys-Thr-Leu-Arg-Ala-Trp 
-Arg-Ala^ly-Met-Cys"Cfe o 
[0 0 5 5] ^13 : t hMPL ^S^tJ-^^i-SBaF/mpl 

PCR jfeleiJ:!^ t: hMPL cDNA^ =2— Kt*^ DNA tr^#U 

]to PCR (r>tL}h(r>^,}i\.x^%-^^hf\.1^yr—^^^ 
io*iScoK^jlcg^i/^yb-fe:^;^:/7-f 5'-ctaaggca 

GGCACACAGTG-3' ir 1888d» ^ 1907^^13^0 (cS^V^fcT^- 

^-fe 5* -TCAAGGCTGCTGCCAATAGC-3' h $r 

^XmjC^^oT pCR3 (Invitrogen tfcSSi) JC^AUT. 
MPL ^^^<Oj|fl^x-<^i5^ — $r^lgb/Co 
[0 0 5 6] EUKARYOTIC TA CLONING KIT (Invitrogen 

*fcS4) ^^v\ ^fi-(D:7'P yH::|ieo"C_bfB<^PCR 

MPL cDNA ^ pCR3 Bfl^JlCBfiS^^^^ {C^f A U . 

fc^. ^mife;t-<i^i$'-^;K:JiiMTOPlo (c^Auyto # 

h. \ Kromasil 100 CIS, 5 Mm. 
: 20*t: 

: 0. 75 ml/mi n 
: Buffer A: 0. 1% h y V 
Buffer B: 0. 1% y ?Vi!r 
[00 5 8] 0i|15 : BaF/mpl J^JS^ltm^li^^ Ufc h a 

50 mM 2-ME^-g'tPl0% PCS RPMI1640 ^^lCniIL-3 

#^#«ETr-Ba/F3 ilfflJ5aXJ«aF/mpl 3llBfla$r 5X10® cell 
s/mlcD^^-eJtoJSai^^^^v^-Y — 5% C02# 

ffl^Ttc:37t:"e 1 ar^j^^ufco se. j^Jia^S: 2.5x10 

* cells/»>:ii/i-O^S-e96:;^:7"U— «aii4 

Lfc-a-^-^:/^ K (1 nM-10MM)^^ra;t-C 1 
lt^L:rco 0.5 MCi/ ^:r,fV<OV^)^^J^'r%^J' 

[0 0 5 91 ;to^^ir/WN— <x^— eGF/B>^-r/i-^^ 
(17 3' h-^i^thgSi) ±lC[HlilXU 4§btL;fcJ|fflJia^200 it 
1 <OPBS(-)t?10lHiac?^b;fc^> 3iDl (^r^r>^— /WIKN 

(PACKARD^tK) -CmtfB^^^m^i.tc^ 3 U/ml idIL-3 
(Genzyme IfcSSD #ftT"e<r>^ ^ S^i^^ t) ji;S^SSrl00% 



-C^fc:?"^^^ K^^U^-Cs ^l^iJ^ bc3:fjf 
tC J; 0 IL-3«cfff4-r BJtoia*5l5Ba/F3i»iaSr?^ 
«^^LfCo ?l^®^^^^X7tBa/F3 ^fflflS^S u/ml mIL-3 
(Genzyme tfcjK) , 50 2-ME^'&tf 10% FCS^^ RPM 
11640 m^Xmi B^^^bfc^. 0.8mg/iDl iP:x.^T 
^ (LIFE TECHNOLOGIES |tSi) ^^tp51^i^^^^ 

l^^i^ht: hTPO (R&;Dth«) .\CXr>mmV. BaF/mpl ^ 

[ 0 0 5 7 ] 0yi4 : ^^^y^ h*<Di¥m 

le^U f:i Leu-Gln-Gly-Cy s-Thr-Leu-Arg-Ala-Trp-Arg-Ala 
-Gly-Met-Cys-CfciJ. w(7>-<:7^^ KfiiUm^lfli^. 3tWc 

"^Y^mmX^WLX^. #>!r^igfr^BHPLCT-5^»Ufc (1^ 

y-r"^ • T^i^'y tt) o ^lo-^r?"^ Ko^^^j^^ ^-x- 
3.659 ^ (MM) IB^n 13.589 ^ mm -Cfco^o 



125X4 



cig^^TK^^g^/r-tr b y/i- (20/80) 

:/^K (^:|^) 7)5BaF/mpl mm<Omm^mm^^tK Ba 
/F3 J|fflJia^Oli5i[:S^PJ^8S:L.n^V^;l^;5S0^P,;e,.-eS>^9. htr 

[ 0 0 6 0 1 

^i^i^^zr^—izm^i^^^vx:^^^). ^mmzx^^m 
G ic^i-^iS^^^trELisA mxm^x^tcmM^^^mx 
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